Introduction
Since the first silole dianion, 2,3,4,5-tetraphenyl-1-silacyclopentadienide dianion, was prepared in 1990 by Joo and Hong [1] , the aromaticity of the silole dianion [2] and germole dianion [3] was suggested by NMR study and it was confirmed by X-ray crystallography of the structures [4] [5] [6] [7] [8] and by theoretical study [9, 10] . The chemistry of group 14 metallole dianions has been developed enormously [11, 12] , and recently the stannole dianion [SnC 4 Ph 4 ] 2− was also reported [13] [14] [15] [16] .
In contrast, only two silole dianions have been reported so far; [SiC 4 Only two silole dianions are reported since the synthetic methods for 1,1-dihalosiloles are limited to 1,1-dichloro-2,3,4,5-tetraphenyl-1-silacyclopentadiene, 1,1-dibromo-2,3,4,5-tetramethyl-1-silacyclopentadiene, and 1,1-dichloro-2,3,4,5-tetrametyl-1-silacyclopentadiene. The former is readily prepared from SiCl 4 and 1,4-dilithio-2,3,4,5-tetraphenyl-1,3-butadiene, which is easily produced from diphenylacetylene and lithium, however, it is unable to exchange the phenyl groups with other groups [1] . 
Results and Discussion
We have prepared 1,4-dibromo-1,2,3,4-tetraethyl-1,3-butadiene (1) by a modified procedure using Cp 2 ZrCl 2 [22] and bromine (Scheme 1). 
The NMR study of the red solution in THF-d 8 shows the only one species, which is assigned to the structure 3. C resonances are consistent with delocalization of the negative charge into the silole ring, which is supported by the calculated negative NICS value of dilithiumsilole dianion [9, 10] . In addition the signals of the ethyl groups in the 1 H-and 13 C-NMR spectra of 3 shift downfield due to the anisotropic effect of the ring current from the delocalization {Δδ( 13 C of CH 2 CH 3 ) = 1.42-7.83 ppm and Δδ( 1 H of CH 2 ) = 0.16-0.19 ppm)} (Table 3 ). ring as shown by X-ray crystallography [4] and instead, the π-polarization of the phenyl groups on the ring is observed in I due to the increased electron density on the ring [2] (Table 4) . In 31 P-NMR of the phosphoryl anion, which is isoelectronic with the silole dianion, the same downfield chemical shifts are observed [24] . The large downfield shifts of the phosphoryl anions have been ascribed to the conjugation effect of p-π orbital electrons and to the presence of the in-plane lone pair weakly coupled to the ring [25, 26] . This paramagnetic shift depends on the narrow energy gap between HOMO and LUMO. The smaller gap is between HOMO and LUMO, the more paramagnetic shielding is assigned to the NMR chemical shifts [27] . If the in-plane nonbonding orbital is the HOMO, the energy level of the HOMO is less affected by the substituents of the butadiene moiety relatively. However LUMO greatly depends on the substituents of the butadiene moiety since the LUMO is one of the anti- 2− might be due to the paramagnetic shielding effect of the substituents on the silole ring.
Experimental

General Procedures
All reactions were performed under an inert nitrogen atmosphere using standard Schlenk techniques. Air sensitive reagents were transferred in a nitrogen-filled glovebox. THF and ether were distilled from sodium benzophenone ketyl under nitrogen. Hexane and pentane were stirred over concentrated H 2 SO 4 and distilled from CaH 2 . NMR spectra were recorded on JEOL GSX270 and GSX400 spectrometers. GC-MS and solid sample MS data were obtained on a Hewlett-Packard 5988A GC-MS system equipped with a methyl silicon capillary column. Elemental analyses were done by Desert Analytics (Tucson, AZ, USA). Dibromo-1,2,3,4-tetraethyl-1,3-butadiene (1) . The synthetic procedures for the preparation of Cp 2 ZrC 4 Et 4 are modified from the known procedures [20] . A mixture of Mg (7.78 g, 320 mmol) and HgCl 2 (8.69 g, 32 mmol) in THF (100 mL) was stirred for 1 h, to this was added a solution of Cp 2 ZrCl 2 (23.4 g, 80 mmol) and 3-hexyne (18.14 mL, 160 mmol) in THF (250 mL) with stirring at room temperature. Stirring overnight gave a dark red solution. The solvent was removed under reduced pressure, and the red-orange residue was extracted with hexane. Removal of the hexane yielded a red-orange solid of pure Cp 2 ZrC 4 Et 4 (27.6 g, yield 90%). Bromine (7.40 mL, 143 mmol) was slowly added to Cp 2 ZrC 4 Et 4 (27.6 g, 71.5 mmol) in ether (300 mL) at −78 °C with stirring. After it was stirred for 1 h, the mixture was warmed up to room temperature. The reaction mixture was filtered and the filtrate was treated with the saturated aqueous Na 2 S 2 O 3 solution. The organic layer was separated, dried with Na 2 SO 4 , filtered and distilled do give 1,4-dibromo-1,2,3,4-tetraethyl-1,3-butadiene. Yield, 16.2 g (70%, purity; 99% by GC), bp 110-125 °C/0.1 mmHg; 43 mmol) for 12 h gave a dark red solution. After filtration, it was added to an excess of trimethylchlorosilane (2.0 mL, 15.80 mmol). Stirring for 2 h at room temperature produced a pale brown solution immediately. All volatiles were removed under reduced pressure, and the residue was extracted with hexane. Evaporation of the hexane gave a colorless oil. It had been previously reported [8] 
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